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1 

Insulation system and process for formi ng such an insulation system 
on a conduit or container 



The present invention relates to an insulation system comprising a 
5 layer of a heat insulating material for a conduit or container 
having a surface temperature below the dew point of the ambient air. 
In particular the invention relates to an insulating system for 
insulating cold pipes and conduits and containers for the transpor- 
tation or storage of cooling media. 

10 

It is well-known to insulate hot water pipes by mounting thereon a 
tubular insulation comprising axially slotted tubular insulating 
elements. Such tubular insulations are readily mounted and they are 
effective for preventing loss of heat from the heating pi pes 1 

15 

If such tubular Insulations are used in connection with cold pipes, 
moisture Inevitably penetrates through the insulation by diffusion 
and gets Into contact with the surface of the cold pipe. If the 
surface temperature is below the dew point of the ambient air, 
20 condensation of water vapour on the cold pipe will occur and thereby 
the Insulation material becomes moist and loses its insulating 
capacity. Furthermore the Insulating material may decompose and the 
cold pipe may corrode. 



25 The removal of moisture from the insulating material normally takes 
place very slowly as conventional Insulation materials have little 
capillary effect. 



The result is that the tubular insulation remains moist. 

30 

The exterior surface of such tubular insulations are usually covered 
by a layer of a vapour proof material » such as an aluminium foil or 
a plastic film. In order to slow down the moistening of the insulat- 
ing material. 

35 

However, experience shows that unavoidable flaws In the vapour proof 
foil or film result in severe moistening of the Insulating material 
over the years, and unfortunately in this situation the vapour proof 
layer will prevent drying of the heat Insulating layer by capillary 
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suction. 
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Up to now the only solution to this problem has been periodic 
replacement of the wet Insulation. 

5 

It is the object of the invention to provide an insulation system 
for conduits and containers of the above mentioned type which 
instead of preventing water vapours from entering the insulation 
system ensures that moisture present therein is continuously removed 
10 therefrom. 

This object is obtained with the insulation system according to the 
invention which system Is characterized in that it comprises an 
inner layer of a water absorbing material, a heat Insulating layer 

15 located on the exterior side of ' the layer of water absorbing mate- 
rial and an outer layer of a water absorbing material located on the 
exterior of the heat Insulating layer, the two layers of water 
absorbing material being in mutual contact through an opening in the 
heat Insulating layer, such that water can be transported from the 

20 inner layer to the outer layer by capillary suction. 

When condensation occurs on the exterior side of the conduit or 
container, the capillary suction will cause the condensed water to 
be sucked out by the outer layer of water absorbing material and to 
25 evaporate from the latter layer. 



If the Insulation material used has a high water vapour permeabili- 
ty, such as mineral wool, the Insulation system of the invention 
preferably further comprises a diffusion proof layer provided on the 
exterior side of the heat insulating layer within the outer water 
absorbing layer and having an opening formed therein. 

In this embodiment of the invention the diffusion proof layer will 
provide a desired high degree of resistance to the diffusion of 
water vapour from the surroundings and towards the relatively cold 
surface of the conduit or container. 

However, if the insulation material has a low water vapour permeabi- 
lity, such a diffusion proof layer may be omitted. 
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When the opening in the heat Insulating layer Is In the form of an 
axlally extended slot, the two layers of water absorbing material 
preferably are integral and preferably the outer layer consists of 
two parts which extend in opposite directions from the slot. Such 
5 insulation is particularly simple to construct on e.g. straight cold 
pipes, the only steps required being to place the absorbing layer, 
e.g. in the form of a piece of felt, on the pipes with its ends in 
an extending position, and to place tubular insulation elements 
optionally having a diffusion proof surface layer around said pipe 
10 and then to fold the two free ends of the water absorbing layer away 
from the slot and optionally attach these ends to the exterior side 
of the heat insulating layer or the diffusion proof layer. 

A preferred embodiment of the insulation system of the invention 
15 further comprises a layer of a diffusion proof material located 
externally of the outer layer of water absorbing material and 
overlapping the opening in the heat insulating layer. 

The extent to which said layer of diffusion proof material covers 
20 the outer layer of water absorbing material determines the vapour 
diffusion resistance of the insulation system. 

If the opening in the heat insulating layer is an axlally extending 
slot in the heat Insulating layer, a suitable diffusion resistance 
25 is generally obtained if the outer diffusion proof layer extends a 
few centimetres perpendicularly to said slot. 

The layers of water absorbing material are preferably fibre layers 
consisting of glass, organic synthetic or natural fibres. An example 
30 of a suitable fibre material is a non-woven fabric of hydrophilic 
synthetic fibres, such as nylon or polypropylene felt having a 
weight of from 20 to 150 g/m*. 

The layer of water absorbing material may fully surround the heat 
35 insulating layer, but this is not necessary If only its free (not 
covered) surface is sufficiently large to permit effective evapo- 
ration of the condensed water absorbed by the part of the layer 
which is located on the exterior side of the heat insulating layer. 
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The heat insulating material may consist of known insulating mate- 
rials, such as mineral wool and foamed plastic. 

In the insulation of pipes, a special tubular mineral wool product 
5 having a thin, integral inner layer of mineral wool, which has been 
made water absorbing, may be used as a combined water absorbing 
layer and heat insulating layer. Said inner layer, which e.g. has a 
thickness of from 1 to 3 mm, can be made water absorbing during the 
manufacturing process by increasing the temperature of the inner 
10 layer above the temperature at which the water repel 1 ant fibre 
binder decomposes. 

The diffusion proof layer on the exterior side of the heat insulat- 
ing layers may conveniently be of a plastic film or a metal foil, 
15 e.g. an aluminium foil. 

Another preferred embodiment of the insulation system according to 
the invention comprises a plastic film having one portion for 
winding around a conduit and another portion which is adapted to 
20 extend out through a slot in the heat insulating layer so as to form 
a diffusion proof layer on the exterior side of the heat insulating 
layer and on the exterior side of the outer water absorbing layer in 
the slot zone. By placing such diffusion proof layer in direct 
contact with the conduit the risk of corrosion is reduced. 

25 

The outer diffusion proof layer is preferably a plastic film which 
can be adhered directly to the exterior side of the outer layer of 
the water absorbing material. 

30 A coat of paint which is open to diffusion may the applied to the 
exterior side of the latter layer. 

The Invention also relates to a process for providing a conduit or 
container with an insulation as described above. This process is 
35 characterized in placing an inner layer of a water absorbing ma- 
terial on the exterior side of the conduit or container, placing a 
heat insulating layer comprising an opening therein in contact with 
the exterior side of the inner layer of water absorbing material, 
placing a water absorbing material in said opening and placing an 
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outer layer of a water absorbing material on the exterior side of 
the heat insulating layer. 



If the insulation material used has a high water vapour permeabili- 
5 ty, such as mineral wool, a diffusion proof layer having an opening 
formed therein is preferably placed on the exterior side of the heat 
insulating layer within the outer water absorbing layer. 

In a preferred embodiment of the process of the invention a layer of • 
10 diffusion proof material is placed on the exterior side of the outer 
layer of water absorbing material in the region outside the opening 
in the heat insulating layer. 

In another preferred embodiment of the process according to the 
15 invention, a diffusion proof layer, such as a plastic film, is 
placed in direct contact with the exterior surface of the conduit or 
container thereby preventing condensed water, if any, from getting 
Into direct contact with said surface and provoking corrosion. 

20 A particularly simple embodiment for providing a cold pipe with an 
insulation comprises the steps of wrapping a laminate of a plastic 
film and a felt around the pipe with the plastic film being prox- 
imate to the cold pipe, placing a tubular insulation provided with 
an axially extending slot around the pipe in such a manner that the 

25 laminate extends out through said slot, wrapping the protruding part 
of the laminate around the heat insulating layer and positioning the 
plastic film in contact with the exterior side of the tubular 
insulation. The laminate may be positioned so that at least the 
plastic film overlaps the slot In the tubular Insulation. 

30 

Instead of using a laminate a separate plastic film and a separate 
water absorbing layer may be used. 

The Invention will now be described in further detail with reference 
35 to the accompanying drawing wherein 



Fig. 1 is a schematic cross-sectional view of a pipe comprising 
a preferred embodiment of an Insulation according to the 
invention. 
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Fig. 2 is a schematic cross-sectional view of a pipe comprising 
an alternative preferred embodiment of the insulation 
according to the invention, 

5 Fig. 3 is a schematic cross-sectional view of a pipe for the 

transportation of a liquid having a temperature of below 
0*C comprising a preferred embodiment of an insulation 
according to the invention, and 



10 Fig* 4 shows a schematic cross-sectional view of a pipe for the 

transportation of a liquid having a temperature of O'C 
comprising an alternative preferred embodiment according 
to the invention. 



20 



IS 



15 Fig. 1 shows a cold pipe 1 surrounded by a felt layer 2 which 

surrounded by a layer 3 of a heat insulating layer having a low 
water vapour permeability, such as a synthetic foam with closed 
cells. The heat insulating layer 3 comprises an axially extending 
slot 4, and parts 5,6 of the felt layer 2 extend through the slot 4 
and are placed parallel to the outer surface of the heat insulating 
layer 3. A plastic film 7 is adhered to the exterior side of the 
parts 5,6 in the region outside the slot 4, said plastic film 7 
extending to both sides of the slot 4, but not far enough to cover 
the parts 5,6 completely. Thus a free (not covered) surface 8 is 
25 formed on the parts 5,6 from which evaporation of water may take 
pi ace. 



In Fig. 2 11 denotes a cold pipe. The pipe 11 is surrounded by a 
laminate comprising a plastic film 12 and a water absorbing felt 
layer 13. The laminate is placed within a tubular insulation 14 
consisting of a mineral fibre layer 15. The tubular insulation is 
provided with an axially extending slot 16 and part of the laminate 
extends out through said slot and is wrapped around the tubular 
insulation in such a manner that the plastic film 12 overlaps 
itself in the region outside the slot 16, whereas the water absorb- 
ing felt layer 13 extends over only part of the periphery of the 
pipe so as to form a zone 17 having a free (not covered) surface 
through which evaporation may take place and a zone 18 located 
between the overlapping parts of the plastic film 12. 



wo 91/18237 PCT/DK91/00132 

7 

Alternatively, the laminate may be wrapped all around the tubular 
insulation so as to overlap Itself in the region outside the slot 
16. 

For condensation of water vapour contained in the ambient air to 
occur, the water vapour must diffuse through the felt layers 2,13. 
This diffusion route is relatively long and only a limited conden- 
sation will ordinarily occur on the exterior surface of the pipe 1 
or on that part of the plastic film 12 which is in contact with the 
pipe 11. 

Condensed water will be sucked out from the part of the felt layer 
2,13 surrounding the pipe and through the slot 4,16 to that part of 
the felt layer 5,6,13 which is located on the exterior side of the 
15 insulating layer 3,14 due to the capillary suction prevailing in the 
felt layer 2,13 and will evaporate from the regions which are not 
covered by the plastic film 7,12. 

When the pipe to be Insulated has an outer surface temperature of 
20 below the freezing point of water, the condensed water will freeze 
to form ice. 

The embodiments of the invention shown in Figs. 1 and 2 can be used 
to isolate cold pipes having an outer surface temperature of below 
25 0*C provided that said pipe temperature is, at intervals, raised to 
a level above C'C, e.g. in connection with maintenance routines. 

In Figs. 3 and 4 embodiments of the invention are shown, which are 
particularly suitable for insulating pipes having an outer surface 
30 temperature of below 0*C, e.g. below -5'C. 

Fig. 3 shows a pipe 30, which is surrounded by a laminate 31 compri- 
sing a plastic film 32 and a layer of water absorbing material 33. 

35 The laminate 31 is wrapped around the pipe 30 with the plastic film 
32 located adjacent to the surface of the pipe 30. The laminate 
extends out through an axially extending slot 34 in a first layer 35 
of a heat Insulating material and around said layer and also out 
through an axially extending slot 36 in a second layer 37 of a heat 
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The laminate 31 also surrounds the second layer 37 of heat insu- 
lating material and ends in proximity to the slot 36. The region 
5 outside the slot 36 is covered by an axially extending plastic film 
strip 38. 

Fig. 4 shows a pipe 40, which is surrounded by a layer of water 
absorbing material 41. Parts 42,43 of the water absorbing layer 41 
10 extend out through an axially extending slot 44 in a first layer 45 
of a heat insulating material having a plastic film 46 fixed to its 
exterior side and also out through an axially extending slot 47 in a 
second layer 48 of a heat insulating material having a plastic film 
49 fixed to Its exterior side. 

15 

The combination of the first heat insulating layer 45 and the 
plastic film 46 is surrounded by a second water absorbing layer 50 
having parts 51,52 extending out through the slot 47 in the second 
heat insulating layer 48. 

20 

The part 51 is wrapped around the plastic film 49 of the second heat 
insulating layer 48 while parts 42,43 and 52 may be cut off at the 
exterior end of the slot 47. 

25 The region outside the slot 47 is covered by an axially extending 
adhesive tape 53 open to water vapour diffusion and extending to 
both sides of the slot 47. This adhesive tape 53 serves to keep the 
insulation system together. 

30 The part 51 of the second water absorbing layer 50 need not be 
wrapped all around the second heat Insulating layer 48, but may e.g. 
only extend 1-10 cm outside the adhesive tape, depending on the pipe 
diameter, to form a sufficient evaporation area to prevent dripping. ' 

35 In the insulation systems shown in Figs. 3 and 4 the first heat ' 
insulating layer 35,45 serves to maintain the surface of said layer 
at a temperature above O'C, e.g. I'C, and the water absorbing layer 
which is located within the second heat insulating layer 37,48 
serves to remove water which may have been accumulated in the zone 
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between the pipe 30,40 and the heat Insulating layer 37,48 In the 
form of ice during periods when the temperature at the surface of 
the pipe raises to above O'C. The water removed in such periods as 
well as water formed by condensation in the zone between the first 
5 and second layers of heat insulating material migrate to the surface 
of the Insulation from which it is evaporated. 



10 
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CI aims 

1. An insulation system comprising a layer (3, 15) of a heat Insu- 
lating material for a conduit or container having a surface tempera- 

5 tare below the dew point of the ambient air, character- 
ized in that it comprises an inner layer (2, 13) of a water 
absorbing material, a heat insulating layer (3, 14) located on the 
exterior side of the layer of water absorbing material and an outer 
layer (5, 6, 13) of a water absorbing material located on the 
10 exterior side of the heat Insulating layer, the two layers of water 
absorbing material being in mutual contact through an opening (4, 
16) in the heat insulating layer (3, 14) such that water can be 
transported from the inner layer to the outer layer by the capillary 
suction. 

15 

2. An insulation system according to claim 1, character- 
ized in that it comprises a diffusion proof layer (12) provided 
on the exterior side of the heat insulating layer (14) within the 
outer water absorbing layer (13) and having an opening (16) formed 

20 therein. 

3. An insulation system according claim 1 or 2, charac- 
terized in that a layer (7, 12) of diffusion proof material 
is located externally of the outer layer (5, 6, 13) of a water ab- 

25 sorbing material and overlapping the opening (4, 16) in the heat 
insulating layer. 

4. An insulation system according to any of the preceding claims 
wherein the opening In the heat insulating layer is constituted of 

30 an axlally extending slot (4, 16), characterized in 
that the two layers (2, 5, 6) of water absorbing material are 
integral and that the outer layer consists of two parts (5, 6) which 
extend in opposite directions from the slot. 

35 5. An insulation system according to any of the preceding claims, 
characterized in that it comprises a plastic film (12) 
having one portion for winding around the conduit (1, 11) and 
another portion which is adapted to extend out through a slot in the 
heat Insulating layer so as to form a diffusion proof layer on the 
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exterior side of the heat insulating layer and on the exterior side 
of the outer water absorbing layer in the slot zone. 

6. An insulation system according to any of the preceding claims, 
5 characterized in that the opening in the heat insulat- 
ing layer is an axially extending slot (4, 16), and that the outer 
diffusion proof layer consists of a plastic strip (7), 



7. A process for providing a conduit or container with an insula- 
10 tion system according to claim 1, characterized in 
placing an inner layer of a water absorbing material (2, 13) on the 
exterior surface of the conduit or container (1, 11), placing a heat 
insulating layer (3, 14) comprising an opening (4, 16) therein in 
contact with the exterior side of the inner layer of water absorbing 
15 material (2, 13), placing a water absorbing material in said opening 
and placing an outer layer (5, 6, 13) of a water absorbing material 
on the exterior side of the heat insulating layer (3, 14). 



8. A process according to claim 7, characterized in 
20 placing a diffusion proof layer (12) having an opening (16) formed 

therein on the exterior side of the heat insulating layer (14) 
within the outer water absorbing layer (5, 6, 13). 

9. A process according to claim 7 or 8, characterized 
25 in placing a layer of diffusion proof material (7, 12) on the 

exterior side of the outer layer of water absorbing material (5, 6, 
13) in the region outside the opening (4, 16) in the heat insulating 
layer (3, 14). 



30 10. A process according to claim 7, 8 or 9, character- 
ized in locating a layer (12) of a diffusion proof material in 
direct contact with the exterior side of the conduit or container 
(1, 11). 



35 11. A process according to claim 10 for providing an Insulation 
system on a cold pipe (11) » characterized in 
wrapping a laminate (12> 13) of a plastic film and a felt around the 
pipe (11) with the plastic film (12) being proximate to the cold 
pipe (11), placing a tubular insulation (14) provided with an 
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axially extending slot (16) around the pipe (11) in such a manner 
that the laminate (12, 13) extends out through said slot (16), 
wrapping the protruding part of the laminate (12, 13) around the 
heat insulating layer (14) and positioning the plastic film (12) in 
5 contact with the exterior side of the tubular insulation (14). 

12. A process according to claim 11, characterized in 
positioning the laminate (12, 13) so that at least the plastic film 
(12) overlaps the slot (16) in the tubular insulation (14). 



35 



wo 91/18237 



PCr/DK91/00132 





wo 91/18237 



PCr/DK91/00132 




FIG. 3 
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